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S-1 BLACK-LIGHT INSECT-SURVEY TRAP 
Plans and Specifications 

By eJohn S. Smith, Jr.,i James M. Stanley,- James G. Hartsock,- and Lowell E. Campbell 


INTRODUCTION 


Electric insect traps are valuable research and 
•vey tools for determining the presence of 
^"^^^-tain nocturnal insects and for obtaining in- 
s of their population levels. Omnidirectional 
f'.ops equipped with 15-watt black-light lamps 
^^'the attractants are used routinely by numer- 
- Federal and State agencies and nongovern- 
tal o-roups. One application is the detection 
Tforeign insects arriving at U.S. ports of entry, 
the S-1 survey trap described herein was 
a^eloped for this program. However, it con- 
f -ms closely to the standards for general insect- 
'll rev traps proposed for the Entomological 
?detv of America by Harding et al.-'* and is 
^^tabie for numerous applications for which 
Parable insect collection data must be ob- 
d from various locations. The assembled 
shown in figure 1, consists of baffle as- 
black-light lamp, funnel, collection con- 
fder tripod, and electrical components. 

^^The' design incorporates suggestions gained 
field experience of personnel in both the 
A nvil and Plant Health Inspection Service and 
rt? A«-ricultural Research Service of the U.S. 
npnartment of Agriculture. It is based upon the 
J-niensions or characteristics of certain critical 
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gurveys^- ni-ui. 


components that are unique, that have proven 
effective in use, or that are needed for compara- 
bility or interchangeability with existing equip- 
ment. These critical components are designated 
in ''Specifications.” Less critical commercial 
products were also used in determining the di- 



FIGURE 1.— Assembled S-1 black-light insect-survey 
trap. 
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mensions. In selecting these noiicritical compo- 
nents, a fabricator should check dimensions 
against the space allowances, mounting holes, 
etc. shown on the drawnngs and make necessary 
adjustments. 

The traps must operate outdoors under a 
variety of climatic conditions and, therefore, 
must be weatherproof and corrosion resistant. 
To insure that components will be interchange- 
able among units and that traps can be assembled 
and serviced without excessive binding or other 
difficulties, dimension tolerances of all ])arts 
must be controlled. 

These plans and specifications produce a trap 
for operation from a 120-volt, 60-Hz a.c. Since 
it is frequently necessary to operate insect traps 
at remote locations from battery power, the in- 
ternal wuring of the electrical box is arranged 
to accommodate an externally mounted inverter- 
ballast device operated from a battery and con- 
nected to the trap by a similar but differently 
wired power connecter. These accessories are 
shown schematically in figure 2 but will be de- 
scribed in a separate publication. 

SPECIFICATIONS 


The traps are to be fabricated from 22-gage 
ralvanized sheet metal unless designated other- 
wise. They should be equipped with electrical 


components and wu‘red for service according to 
the following specifications and drawings (fig. 
3, sheets 1-4). Dimension standards must be 
maintained so that parts may be interchanged 
among traps. It will be necessary to cliange 
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figure 2.— Wiring diagram for S-1 black-light insect- 


survey trap. 


lamps pei-iodically; I la-re fore. iliMU'M.si(iM.s relat- 
ing to tlie iH)sitioiiiiig of laiiipliolders nmst l)e 
accurate. The (limen.si<)n.s on the drawing.s do 
not allow for .seaiii.s, joint.^, oi- wire reinforce- 
ment. Finished units an- to lu- of ihe diivu-nsions 
shown. Rust-resistant hardware should he used 
for assemhiy of tin- trap. 

Spot welding should l)i- ix-i-fonru-d as iiolfd on 
tlie drawings, 'fo insun- good .s|)ot-W(,-lds, tin- t-h-c- 
ti-odes must he ke|)t iu good condition, and cur- 
rent and pressure- suilalde foi- tiu- gage of 
vanized im-tal used must lieapplie-d to each weld. 
Spot-welds on tlu- luuiu-1 st-.'ims are in one- row 
and are spaced appi-oximately oiie-lialf inch 
apart.'Ot herareas re<piiriug sjtot weldingshould 
liave welds siKict-d no more- tliaii one-half inch 
apart in any direction, ('loser .spacing mae' he 
re<iuin-d lor secnrt-l.v wehiing .sonu- parls. All 
welds should 1h- painted w iih a heavy I'oal (d'/,inc 
proiective nu-tal paint. 

Baffle Assembly 

The haffle a.ssetnhly consists <d' two .sections 
with two liaffle panels p(-r .si-clion. 'flie two sec- 
tions are connected hy cotter pins a,s shown on 
sheet 1 he two baffle pam-is forming a haffle 
section inu.st hn\'e tin- inner heiu lolded iu op])o- 
site diiy-ctions to pi-ovi<ie a smooth surface for 
spot welding hrai-kets R, and R.. (See “Burfle 
A.s.semh|y Cross Section” on slieet 1'he two 
sections lormiiig the haffh- a.s.semhly art- iden- 
tical exci-pt that one scefioa will contain the 
wiring trougli. The haffh- assemhiy is attu<-hed 
to the up'K-i- funnel with .a ' i- l>y 'h'.-im-li rust- 
prool stovel»olf sert-wt-d info a lapped lug (u- nut 
si)ot-weld(-d or soidi-red to tlie lowa-r flaiig't- of 
eacli Ijatile iKim-l. Rrackets for alining ami s('- 
curing lanii)Iioldt‘rs are .spot w(-lded to tin- liaffle 
sections. 

The s|iring used to liuhi tin- lampiioiders tiglit 
against tlu- l.-unp t-ttds must la- gal\'ani'/('d or 
otherwi.se rustproof and liaxa-a siiffne.ss of S to 
R) pounds p(‘r inch of compn-ssion. 'I'lii.s .spi-ing' 
sliould not exceed a stiffne.ss of It) pounds for 
ease and safely in lamp i-enioval and replace- 
metil. 'I'ln- galvanized sjiring cai't siioul<| Ik- .se- 
curely a1tnclie<l to (Ih- spring top witli not le.ss 
titan ;} tabs crimped to tin- spring and wiiltoitl 

protruding sluirp or rtiggt-ti etlges. 

I he wiring trougli is faltrieiited free of rougli 
edges tliat migiit diiniagt' insulatiou on the cord 
to tile lowttr huuiihoider CshtMd.s 2 and !>)• Tlie 
ti'ough is tnsteiied to tli(» ha f fie liy three ’4* h.v 
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%-inch rustproof stove bolts screwed into tapped 
lugs or nuts spot-welded or soldered to oppo- 
site sides of the baffle. The trough should be 
readily removable for servicing the trap. 

Funnels 

The upper and lower funnels are fabricated 
by lapping the two edges and spot welding (sheet 
1). Where the upper funnel joins the collection 
container, the joint must be soldered watertight 
to the container cover. The four funnel supports 
are positioned to aline with the baffles and are 
then spot-welded to the container cover and to 
the funnel. Supports are formed from 16-gage 
galvanized metal straps. The bolt holes in the 
baffle are accurately located and spaced 45° 
apart on the semicircular sheet forming the up- 
per funnel. The killing agent pan is fabricated 
by spinning or seaming galvanized sheet metal. 
The lower funnel is securely attached to the kill- 
ing agent pan by a watertight soldered joint. The 
killing agent wick is cut from iA)-inch-thick Celo- 
tex wallboard having no asphalt or foil vapor- 
barrier surface. Celotex is resistant to the prob- 
able killing agent, ethyl acetate; its swelling 
characteristics are not troublesome, and its vol- 
atilization characteristics with ethyl acetate 
have proven to be satisfactory. To control the 
rate of evaporation of ethyl acetate, a cover for 
the killing agent pan is necessary. (See sheet 1 
for details on the killing agent wick and pan 
cover.) The trap user will have to determine by 
experience the degree of cover necessary for the 
existing conditions. The sealing gasket is made 
of resilient polyurethane-foam stripping, one- 
fourth inch thick by one-half inch wide, extend- 
ing completely around the outside of the lower 
funnel alined one-fourth inch from the outside 
edge. If the gasket is fastened too close to the 
edge, it will bind on the top of the collection con- 
tainer when the funnel is inserted. The gasket 
can be securely attached to the funnel with sili- 
cone rubber adhesive, either General Electric 
type RTV or Dow-Corning Silastic. The bond of 
the polyurethane to the galvanized metal must 
resist ethyl acetate, and these adhesives have 
proven to be satisfactory. 

Collection Container 

The collection container is fabricated with top 
and bottom seams as detailed on sheet 1. The side 
seam is a tightly crimped lock seam. The bottom 
edge of the upper section is rolled over an 11- 


gage galvanized-steei wire to provide a strong 
smooth edge. Upper and lower sections of the 
container are joined by a pipe slip joint. The 
lower funnel must readily fit into the opening in 
the lower section, rest securely on the 1/4-inch- 
deep internal bead on the lower section of the 
container, and be easily removed. The rain drain 
opening is cut in the upper section (sheets 1 and 
2) , and the rain shield is attached by soldering it 
watertight across its top and on each side. The 
drain hanger is spot welded on the inside of the 
upper section. The lower section is supported 
from the upper section by a 41 / 2 -inch safety 
hinge hasp with an adjustable staple on one side 
and a 5-inch sti-ap hinge directly opposite (sheet 
2) . The hasp and the strap hinge are zinc coated. 
The strap hinge has to be bent and shaped as 
noted for indicated fit. Tinners’ rivets are used 
to fasten the hinge and hasp to the collection 
container. Care should be exercised in the bend- 
ing and shaping operation so as not to break the 
zinc coat on the hinge; if broken, it should be 
painted with zinc protective paint. 

The rain drain is fabricated as detailed on 
sheet 1. Watertight soldered joints in the con- 
struction of the spout and connection of the pan 
are necessary. The 16-mesh copper screen disk 
should be soldered completely around its circum- 
ference to the underside of the top cover ring-. 
This ring should make a snug fit on the pan, but 
be readily removable to enable cleaning of insect 
scales from pan and spout. 

Tripod 

A tripod is used to support the trap (sheets 1 
and 4) . The 45°-angle pipe elbows used for at- 
taching the legs have one end cut to make them 
essentially 60°-angle elbows. All welds are of the 
electric arc type. Care must be exercised in weld- 
ing the pipe elbows to the tripod ring to provide 
a substantial joint with legs positioned at the 
prescribed angle. Welds are extended completely 
around the pipe elbows. The adjustable leg is 
designed so that its length can be easily changed 
to enable trap leveling. Finished welds are thor- 
oughly scaled and cleaned before applying pro- 
tective paint. The tripod ring is sized so that it 
will form a tight fit around the upper part of 
the collection container when the tripod bolt is 
tightened, in order to support the weight of the 
trap. Three 5/16- by 8-inch galvanized gutter 
spikes are used for anchoring the tripod to the 
ground. 
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Electrical Components 

Components that are unique and in use are 
indicated by name. The number required is 
shown in brackets. 

Lamp [1] : Black-light, fluorescent, General 
Electric F1.5T8/BL, 120-volt. This lamp should 
be used to provide spectral characteristics and 
radiation output comparable to other units in 
service in the field. 

Lampholder [2] : One General Electric GE- 
95x178, 12-inch length, and one General Electric 
GE-95x905, 30-inch length, both with sunlight- 
resistant neoprene insulation. The dimensions of 
the baffle assembly and the provision of the 
compression spring are arranged to accommo- 
date these unique, molded lampholders, li/g inch 
in diameter by % inch thick, with a molded 
water-sealing ring. Splicing of lampholder cords 
in the wire trough is not permitted. 

Ballast [1]: Low-power-factor, trigger-start, 
Class P for l-F15T8-120-volt lamp, 6-inch 
mounting distance, 6V|-inch maximum length, 
1%-inch maximum width, 1%-inch maximum 
height. 

Circuit protector [1]; Weatherproof circuit 
breaker mounted on electrical box base, 2-ampere 
rating at 110 to 120 volts a.c., trip-free contact 
action, automatic reset. Miniature size: maxi- 
mum length 2 inches, maximum width 1% 
inches, maximum height 1-5/16 inches. Capac- 
ity; can-y 110% rated current, trip at 130% at 
25' C. Kilixon PDA-2 (Texas Instruments, Inc.) 
or equal. 

Trap-power connecter [1] : Cinch-Jones se- 
ries 300 No. P-312-DB plug, recessed 12-contact 
male connecter rated at 730 volts rms. This con- 
necter is specified to establish a standard for 
interchangeability of units and to accommodate 
accessories for battery operation. The connecter 
is mounted in the base of the electrical box and 
wired as noted on sheet 4. 

Power-cord connecter [1]: Cinch-Jones se- 
ries 300 No. S-312-CGT socket, 12-contact fe- 
male connecter to mate with trap-power con- 
necter. Socket connecter is installed on the trap 
end of the power supply cord and wired as 
noted on sheet 4. 


Power supply cord and cap [1] : Power sup- 
plied to the electrical box will be 115 to 120 volts, 
60 Hz, a.c. A 10-foot No. 18-3 SJO or SJT power 
cord, resistant to sunlight, is used. It is termi- 
nated at one end with the power-cord connecter 
and at the other end with a connecter cap, three- 
wire grounding, polarized, rated 15 amperes at 
125 volts, rubber-covered, and including cord 
grip. A prefabricated cord assembly of equal 
quality not less than 8 feet long with molded 
cap as described and with SJO or SJT conductor 
size No. 16-3 may be substituted. 

Electrical Circuitry 

The circuit shown (sheet 4) is for a.c. oper- 
ation only. Three contacts of the 12-contact trap- 
power connecter attach to the ballast input, with 
the “hot” conductor passing through the circuit 
protector. The ballast output is attached to 4 
more contacts of the connecter and the lamp fila- 
ment leads are connected to another 4 contacts 
(11 total contacts used) . Insertion of the power- 
cord connecter supplies energy to the ballast in- 
put and connects the ballast output to the lamp 
filament leads. F or d.c. operation a separate sup- 
ply cord will be used to connect the output of an 
inverter-ballast device directly to the lamp fila- 
ment leads. Circuits for both a.c. and d.c. opera- 
tion are shown in figure 2. 

The electrical box is constructed as specified 
on sheet 4. Mounting of the ballast, circuit break- 
er, and 12-contact power connecter to the box 
base is with rust-resistant stove bolts or rivets, 
size as required. Lampholder cords are protected 
and restrained where passing through the metal 
base by a molded-plastic cord-strain relief. 

The connection of conductors to the 12-contact 
plug is by soldering to pins, as designated, to 
provide a good connection, both electrically and 
mechanically. The leads to the various pins on 
the plug are passed through appropriate sizes of 
shrinkable polyolefin tubing of 0.020-inch mini- 
mum wall thickness before soldering to the pins. 
After the leads have been soldered, the individ- 
ual pieces of tubing are slipped over the respec- 
tive connection and shrunk to a snug fit to pro- 
vide insulation. 
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